O verall, the U.S. Food and Drug Administration (FDA)-approved vaccines in use today are known to be safe and effective agents, and immunizations play a key role in the management of diseases with previously significant morbidity and mortality in the United States and worldwide. Still, more than 100,000 people (primarily adults) are affected by a vaccine-preventable disease per year in the United States alone. 1 This apparent inconsistency indicates a need for improved vaccine management in the United States, and this need has only become more pressing in the advent of emerging vaccines for previously untargeted diseases and of combination products or vaccines employing novel delivery technologies. These factors have created an environment in which new vaccine management strategies are necessary to combat preventable disease.
As a framework for vaccine management in managed care organizations (MCOs), the National Committee for Quality Assurance' s Health Plan Employer Data and Information Set (HEDIS) immunization measures provide an ideal starting point. Currently, 2 different measures exist: 1 for children and 1 for adolescents. 2 For children, the measure accounts for the percentage of individuals who turned age 2 during the measurement year and who received the following vaccinations by their second birthday: 4 doses DTP (diphtheria-tetanus-pertussis), 3 doses OPV or IPV (polio), 1 dose MMR (measles-mumpsrubella), 3 doses HIB (Haemophilus influenzae type B), 3 doses hepatitis B, 1 dose VZV (varicella, or chicken pox), and 4 doses pneumococcal conjugate (meningitis and blood infections). For adolescents, the measure accounts for enrolled patients who received the following vaccinations by their 13th birthday: 2 doses MMR, 3 doses hepatitis B, and 1 dose VZV. 2 Although improvement in immunization rates has been observed since the institution of the HEDIS measures in 1999, a quality gap still remains in the United States, with more than 20% of children and approximately 50% of adolescents missing 1 or more recommended immunizations. 2 This lag in recommended immunization performance demonstrates a significant area for improvement in managed care. The emergence of new vaccines indicated for use in childhood or adolescence, such as those for rotavirus or human papillomavirus (HPV), only serves to complicate the issue further and necessitate additional vaccine management interventions by MCOs.
nn New Vaccine Issues One MCO, SelectHealth, an Intermountain Healthcare company, has experienced changes in vaccine use and spending in the wake of a number of new vaccines being introduced to the market. At this commercial plan serving approximately 500,000 members in Utah, total vaccine spending averages $2.0 to $2.4 million per quarter, with an approximate 25% increase during Background: although standard vaccines have traditionally been granted full coverage in managed care, the recent introduction of several novel vaccine products has necessitated the revision of pharmacy management strategies throughout the nation. oBjectiVe: to review pharmacy management strategies for a number of emerging vaccines, with unique plan perspectives from SelectHealth, an intermountain Healthcare company serving approximately 500,000 members in utah.
SuMMary: Because several recently introduced vaccines target previously unaddressed diseases and carry higher costs than traditional vaccines, several plans have adapted a novel approach to manage vaccine coverage on an individual product basis. at SelectHealth, recently introduced vaccines for rotavirus, respiratory syncytial virus (rSV), herpes zoster, and human papillomavirus (HPV) have required special attention in terms of pharmacy management. after carefully weighing acquisition and administration costs, anticipated uptake and use, direct and indirect health care costs averted, and quality of life issues, plan leadership decided to cover many of the new vaccines (i.e., rotavirus, rSV, and herpes zoster) under a nonstandard vaccination benefit. However, because substantial cost savings and high use of the quadrivalent HPV vaccine was anticipated within SelectHealth, the plan decided to fully cover the product.
concluSion: although they complicate traditional pharmacy management, novel vaccines provide clinical benefit that managed care organizations cannot ignore. one universal strategy will not suffice in managing all the different vaccines entering the market, and a tailored approach should be employed based on the individual characteristics and use of each product. Another vaccine experiencing increased use at SelectHealth, despite issues surrounding limited supply, is ProQuad, the combination vaccine for MMR and varicella. Although the increased cost of this combination product would be expected to increase plan spending, the injection-reducing regimen of the product makes increased use of the MMR/varicella vaccine an essentially cost-neutral trend. Other recently introduced vaccines, such as those for HPV (Gardasil), rotavirus (RotaTeq), and herpes zoster (Zostavax), have experienced slower uptake than expected at SelectHealth. A discussion of the impact and management of emerging vaccines for these and other diseases in managed care follows, with direct experience from SelectHealth' s plan perspective.
Rotavirus. Rotavirus-related gastroenteritis is associated with approximately $250 million to $300 million in direct costs and $700 million to $900 million in indirect costs in the United States. 3 Estimates place the number of nationwide deaths associated with rotavirus-related gastroenteritis at approximately 20 and 70 on the low and high ends, respectively. In addition to causing an estimated maximum of 70,000 hospitalizations, 272,000 emergency department (ED) visits, and 410,000 office visits, the disease is associated with up to 5 missed work days per year per infected patient (Table 1) . 4, 5 In the Rotavirus Efficacy & Safety Trial (REST), the rotavirus vaccine demonstrated efficacy in reducing health care use and work loss, compared with placebo. 6 Most prominently, the vaccine offered a 95.8% rate reduction in the number of Pharmacy Management of Vaccines hospitalizations due to rotavirus-related gastroenteritis. ED visits, office visits, and work loss days also experienced rate reductions with the vaccine, compared with placebo (93.7%, 86.0%, and 86.6%, respectively). 6 With an eligible population of 12,300 at SelectHealth and a relatively high uptake (80%) of the orally administered rotavirus vaccine, the plan would expect to spend approximately $2.6 million per year on vaccination. Direct annual medical cost savings attributed to the vaccination of SelectHealth members against rotavirus are estimated to be about $90,000 to $135,000. 7 Although minimal savings from vaccine administration would be realized, based on modeling, vaccine administration costs would mitigate societal costs by approximately $265 per patient per year in terms of missed work days, inconvenience, and use of health care services.
As savings to the plan are projected to be minimal and the vaccine' s benefit is likely to be largely societal, SelectHealth established a new benefit line termed a "nonstandard vaccination" to cover the rotavirus vaccine. With the application of regular medical coinsurance, the plan member is responsible for 20% of the cost of the vaccine; the rest is covered by SelectHealth. Rotavirus vaccine coverage policies are explained to patients during dialogue with their providers, at which time the providers can offer a recommendation on whether the patient should receive the vaccine. Weighing their portion of the cost of the vaccine against providers' recommendations allows the patients to make an educated decision on immunization against rotavirus. Also playing a part in SelectHealth' s decision to cover the rotavirus vaccine was the fact that plan decision makers anticipated a recommendation from the Advisory Committee on Immunization Practices (ACIP) that all pediatric patients be immunized, although no such recommendation existed at the time coverage was instituted.
Respiratory syncytial virus (RSV). In healthy adolescents and adults, RSV usually causes severe colds with limited complications; however, in infants, infection with the virus can lead to serious respiratory complications. As the RSV vaccine, palivizumab (Synagis), has been on the market for several years, use within SelectHealth has been established as a seasonal phenomenon. Approximately $1 million is spent per quarter during the season in which use of the vaccine is highest. The RSV season typically runs from November through April.
To effectively manage use of palivizumab within the plan, the pharmacy department at SelectHealth collaborated with plan neonatologists and pediatricians to establish a measure indicating the beginning of the RSV season. A decision was made to open the RSV season when there were 5 positive tests for the virus within the system during any given week (typically, sometime in November). Testing data are collected and maintained by Intermountain Laboratory Services at Primary Children' s Hospital in Salt Lake. Infectious disease specialists at Primary Children' s Hospital monitor collected data.
Once the RSV season starts, SelectHealth notifies pediatricians that the RSV season has begun and that their authorizations for palivizumab are approved. Pediatricians can then begin vaccinating their patients. The RSV season is closed when there are fewer than 5 positive tests for the virus within the system during any given week. The goal of this protocol is to maintain use of the palivizumab as close to the 5 recommended doses as possible.
As with SelectHealth' s policy with the rotavirus vaccine, the plan covers palivizumab under the nonstandard vaccination benefit, and patients are responsible for 20% of the cost of the vaccination. This policy was enacted because it was discovered that parents could take several steps to significantly reduce their children' s exposure to RSV, and the burden of 20% of the vaccination cost encouraged them to take a more active role in preventing the disease.
HPV. HPV types 16 and 18 are implicated in 70% of cervical cancer, of which more than 12,000 cases are diagnosed in the United States every year. The quadrivalent HPV vaccine was approved in June 2006 and targets these HPV types as well as types 6 and 11, which are implicated in 90% of genital wart cases. The vaccine was evaluated in 4 randomized, placebocontrolled, double-blind clinical trials (N = 15,719), with a median follow-up of 2 to 4 years, in concurrent administration with hepatitis B vaccine (n = 1,871) and in combination with hormonal contraceptives (n = 13,293).
The quadrivalent HPV vaccine is indicated for immunization in females aged 9 to 26 years and is administered as a 3-dose injection series. ACIP recommends routine vaccination of patients aged 11 to 12 years (starting as early as 9 years, based on provider discretion), in sync with their current pre-middle school vaccination schedule, and "catch-up" injections are recommended for patients aged 13 to 26 years. Vaccination of male patients has not been studied and is not recommended by ACIP.
The cost of the quadrivalent HPV vaccine (average wholesale price [AWP] minus 10%) is $140 per dose, comprising $134 in vaccine cost plus a $6 administration fee. At SelectHealth, approximately 72,000 plan members are eligible for the vaccine, including 9,000 in the 11-to 12-year-old group and 63,000 in the 13-to 26-year-old "catch-up" group. The estimated uptake in vaccination in the group of 11-to 12-yearold plan members is initially slow, at 6% in the fall of In terms of total costs surrounding cervical cancer, it remains uncertain whether screening (i.e., pap tests) will continue in the long run at SelectHealth in light of the new vaccine. However, the continuation of screening is very likely, considering that the vaccine will not prevent all cases of cervical cancer. Still, the vaccine is estimated to save the plan approximately $2.7 million per year at steady state, assuming full vaccination (Table 2) .
When plan decision makers considered these substantial cost savings at steady state and the anticipated high use of the quadrivalent HPV vaccine in light of the demographics of SelectHealth' s population, they decided to fully cover the vaccine for the remainder of 2006 and provide budgeting to allow for full coverage in the future. In other words, as opposed to the nonstandard vaccination benefit decision made with the rotavirus vaccine and palivizumab, SelectHealth plan leaders opted to make the quadrivalent HPV vaccine available to appropriate members at standard immunization status.
Although this decision was fairly straightforward at SelectHealth, considerations in the coverage of HPV immunizations in the future will likely be clouded by the emergence of new vaccines, the most prominent being the anticipated release of a bivalent HPV vaccine (Cervarix) within the next year. As new HPV vaccines become available, a new set of criteria will need to be evaluated to manage the products and provide the most clinically sound and cost-effective options to plan members. Among these criteria will be clinical considerations, such as the activity of new vaccines against different HPV types, the indications of the new vaccines, and any trial data available, with head-to-head data being the most preferable.
Other plan-specific considerations at SelectHealth in light of new HPV vaccines becoming available will include the current use of the quadrivalent HPV vaccine, the plan' s ability to contract for the different products, and the difficulty surrounding integration of new products. These factors become increasingly important because SelectHealth/Intermountain Healthcare is an integrated system.
Herpes zoster. The single-dose herpes zoster vaccine (Zostavax) was approved in May 2006 for the prevention of postherpetic neuralgia (PHN, i.e., shingles) in patients aged 60 years or older. One unique issue in the recent consideration of the herpes zoster vaccine in Intermountain' s hospital pharmacy and therapeutics committees is that the product is a live-virus vaccine. Hospitalists raised concerns about using a potentially infectious agent around immunocompromised patients. This issue may hold specific implications for integrated systems. Still, PHN was one area in which plan leaders felt there was a significant opportunity for cost savings and overall benefit to the plan population.
In the Shingles Prevention Study, the herpes zoster vaccine demonstrated the greatest clinical benefit in patients aged 60 to 69 years, with 64% efficacy (Table 3) . 8 In patients developing PHN, the mean duration of clinically significant pain (greater than 3 on a 10-point scale) was 20 days in the vaccine group versus 22 days in the placebo group. Overall, the vaccine was 39% efficacious against PHN in patients who developed herpes zoster after vaccination. In addition, zoster-related complications were similar in the vaccinated and placebo groups. 8 The cost of the herpes zoster vaccine (AWP minus 10%) is approximately $178, including the administration fee. At SelectHealth, which has a generally younger population, approximately 21,000 patients are eligible for the vaccine, but the overall uptake is expected to be low, with higher uptake during flu vaccination season. Total costs to the plan are expected to be $112,000 initially with low uptake (3%), ramping up to $299,000 at steady state uptake (8%) in 2009.
For the financial implications of the vaccine, there was $388,000 in herpes zoster-related costs at SelectHealth in 2005. With an assumption of 50% immunization with the herpes zoster vaccine and 64% efficacy, the potential savings are as much as $124,000. The bottom-line cost of the herpes zoster vaccine to SelectHealth is estimated to be $240,000 to $300,000 annually, but this cost could be reduced if the coverage required member coinsurance and/or a deductible. For example, 20% coinsurance would reduce plan costs by $60,000 annually. Taking this into consideration, along with a relatively low expected uptake of the vaccine, decision makers at SelectHealth opted to make the herpes zoster vaccine available to plan members under a nonstandard immunization benefit, applying a 20% coinsurance requirement.
nn Conclusion
Although they complicate traditional pharmacy management, novel vaccines provide clinical benefit that MCOs cannot ignore. Furthermore, with several new vaccines on the market and even more on the horizon, the management of vaccines within managed care is of increasing importance. Although vaccine coverage was relatively unmanaged in the past, tremendous opportunities exist now in the immunization arena for MCOs to provide cost-effective, clinical benefits to their plan members.
Clearly, in the case of SelectHealth, benefit design has been critical to the management of vaccines within the plan population. Plan decision makers have taken many components into consideration, including clinical, economic, and governmental factors, and changes have been made accordingly to Select Health' s existing benefit design. Obviously, a single strategy will not suffice in managing all the different vaccines entering the market, and a tailored approach should be employed based on the individual characteristics and use of each product. Each vaccine management strategy available to managed care stakeholders has inherent strengths and weaknesses. The nonstandard vaccination strategy employed at SelectHealth, in particular, relies heavily on plan physicians to discuss with their patients the benefits and disadvantages of a specific vaccine. Decision makers at SelectHealth acknowledge that, ultimately, other vaccination strategies will need to be employed. Emerging vaccines will require plan leaders to continually revisit SelectHealth' s benefit design to provide clinically and economically sound immunization options to its members.
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